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(r)7)Abstract: 



I'ROBLEM TO BE SOLVED: Th provide code 
division multiple access(CDMA) system 
communication equipment, capable of 
synthesizing delay paths over several symbol 
cycles, with simple configuration without phase 



deviation. 




SOLUTION: This equipment is provided with 
RAKE reception parts 2a-2c, 3a-3c and 4a-4c for 
outputting a reception symbol for each path by 
performing inverse spreading processing to 
signnls received through a multipath, a symbol 
s>-nthesizing part 7 for combining Ihe rece])tion 
symbols of the respective paths, and orthogonal 
modulation decoding parts 10 and 11 for 



decoding the combined symbol. Such equipment is provided with plural buffers 6 for 
storing the reception symbol for each path outputted from the RAKE reception parts 
and buffer control parts 8 and 9 for controlling the write and read addresses of the 
respective buffers, and based on the timing information of inverse spreading processing 
by each path provided firom the RAKE reception parts, this buffer control part 
designates the read address so as not to deviate the phase between the outputs of the 
respective buffers. RAKE reception output signals for each path can be combined 
without deviating the phases. 
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CLAIMS 



[Claim(s)] 

[Claim l]A RAKE receiving part which carries out back-diffusion-of-gas processing of 
the signal received through a multipass, and outputs a reception symbol for every path, 
In a CDMA system transmitter provided with a symbol synchronizer which compounds 
a reception symbol of each path, and a quadrature modulation decoding part which 
decodes a compounded symbol. Two or more buffers outputted to said symbol 
synchronizer after storing a reception symbol outputted from said RAKE receiving part 
for every path, A writing address when a reception symbol is stored in said each buffer. 
It has a buffer control part which controls a reading address when outputting a 
reception symbol to said symbol synchronizer from said each buffer, A CDMA system 
transmitter, wherein said buffer control part specifies said reading address that a phase 
shift during an output of each of said buffer does not arise based on timing information 
of back-diffusion-of-gas processing for every path obtained from said RAKE receiving 
part. 

[Claim 2]In order that said buffer control part may write a reception symbol to which 
each path corresponds in said each buffer. In order to specify the same relative address 
as said writing address and to read a reception symbol to which each path corresponds 
from said each buffer. The CDMA system transmitter according to claim 1, wherein a 
reception symbol to which each path corresponds specifies the same relative address 
afready written in as said reading address. 

[Claim 3]Each of said buffer comprises a first in first out buffer (FIFO), Two or more 1st 
counters with the maximum equal to the number of the maximum storing reception 
symbols of said FIFO in which said buffer control part carries out increment to every [ of 
each path of said RAKE receiving part ] output timing (dump clock), A reference clock 
generating part which outputs a reference clock with a cycle of said reception symbol. 
Specify a read-out relative address of said FIFO, and the maximum possesses the 2nd 
counter equal to the number of the maximum storing reception symbols of said FIFO, 
For said every reference clock, specify an output value of said 1st counter as a writing 
address, and a reception symbol of each of said path is stored in said each FIFO, The 
CDMA system transmitter according lo claim 1 or 2 specifying a relative reading 
address of each of said FIFO identically altogether with a value of said 2nd counter. 
[Claim 4]A switch with which said buffer control part afready chooses and outputs a 
counter value corresponding to a path out of a counter value of two or more of said 1st 
counters, A delay device by which said reference clock is delayed by a round term in a 
counter value outputted from said switch, difference which asks for difference of a 
counter value outputted from said switch, and an output of said ****** -- with a vessel. 



the difference - the CDMA system transmitter according to claim 3 carrying out 
increment with a value which possessed the number calculation part of FIFO output 
SHIBORU which computes the number of output symbols at the time of an output of 
said FIFO, and in which said number calculation part of FIFO output SHIBORU 
computed a value of said 2nd counter from an output of a vessel. 

[Claim 5]A RAKE receiving part which carries out back-diffusion-of-gas processing of 
the signal received through a multipass, and outputs a reception symbol for every path, 
In a CDMA system transmitter provided with a symbol synchronizer which compounds 
a reception symbol of each path, and a quadrature modulation decoding part which 
decodes a compounded symbol, An orthogonal code generator by which said quadrature 
modulation decoding part generates two or more orthogonal codes, A CDMA system 
transmitter possessing a correlation value calculating part which computes a 
correlat ion value of said generated orthogonal code and said compounded symbol, and a 
decoding means which decodes said symbol based on said orthogonal code in case said 
correlation value exceeds a threshold value, comparing said correlation value with a 
threshold value. 

[Claim 6]A multiplier with which said correlation value calculating part carries out the 
multiplication of said orthogonal code and said compounded symbol. Comprise an 
integrator which integrates a cycle of said orthogonal code with an output of said 
multiplier, and said decoding means measures an output of said integrator with a 
threshold value set up accommodative. The CDMA system transmitter according to 
claim 5 using as decode data a symbol pattern corresponding to a code sequence of an 
orthogonal code with which an integral value beyond a threshold value was acquired. 
[Claim 7]The CDMA system transmitter according to claim 5 or 6, wherein said 
quadrature modulation decoding part updates said threshold value based on an error 
detection result in an error correction and a primary detecting element which performs 
error detection of said decode data, and correction. 

[Claim 8]Said quadrature modulation decoding part possesses a counter which 
computes update timing of said threshold value. If the increment of the value of said 
counter will be carried out if the increment of said threshold value will be carried out, a 
value of said counter will be cleared, if an error is detected in said error correction and 
primary detecting element, and an error is not detected in said error correction and 
primary detecting element, and a value of the counter is in agreement with a preset 
value. The CDMA system transmitter according to claim 7 carrying out the decrement 
of said threshold value, and clearing a value of said counter 
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DETAILED DESCRIPTION 



[Detailed Description of the Invonlionl 
[0001] 

[Field of the lnvention]This invention aims at the im])rovement in accuracy and the 
reduction of a throughput in RAIvE receiving especially about the 
code-division-multiplexing (CDMA) transmitter of the spread-spectrum (SS) 
communication method used for mobile communications etc. 
[0002] 

[Description of the Prior Art] Code division multiplexing is possible for the SS 
communication in a mobile telecommunications sector, and since it excels also in 
noise-proof nature, it is used for a CDMA communication system or wireless LAN 
communication. The present CDMA communication system is put in practical use in 
North America or South Korea. 

Service is due to be started by two companies of communications also in our country 
(standardized as TIA/EIA/ISQS or TIA/EIA/IS98.). 

Hereafter, it is called a North America system. Another CDMA system is due to be 



adopted as a third generation mobile communication method (the following, wide band 
system) even in Japan. 

[0003]Although there are a direct spread system and a frequency hopping method in a 
diffusion system, each system adopted as a CDMA system is a direct spread system now. 
By using the receiver called a RAKE system, a multipass ingredient can be 
maximum-ratio-compounded and diversity effect can be achieved in the spread 
spectrum communication system using a direct spread system. The RAKE receiver is 
shown in US, 5, 109,390,B, for example. 

[0004]lf the RAKE receiver of a CD1VL4 system is used, since communication with other 
base stations is also possible, the moving machine can perform a hand-off in addition to 
the base station which is communicating now, without a communicative way piece 

arising (soft hand). 

[0005 1 By ( ho Nordi America system, in order to realize a soft hand. GPS is used and 
between [ all ] base stations are synchronized. In a wide band system, it is asynchronous 
between base stations. Therefore, a North America system can detect the base station 
for a soft hand easUy. In the North America system, the synchronization between base 
stations is realized by each base station's having a common mark (long code), and 
driving the coder with a GPS clock. 

[0006]The composition of the mobile transmitter (base station) of a North America 
system is shown in drawing 6 . Drawing 6 comprises a transmission section and a 
receive section. The send data generation part 31 in which a transmission section 
generates send data, and the error correcting and detecting code-ized part 32 which 
codes an error correction to send data. The generator 34 of a long code, and the long code 
modulation part 33 which carries out the scramble of the error-correcting-code-ized send 
data by the long code, The synchronizer 35 which compounds the transmission power 
control signal generation part 36 which generates a transmission power control signal, 
and a long code modulating signal and a transmission power control signal, The 
in-phase component direct diffused part 37 which diffuses the compounded signal 
directly with the spread code (short code) of an in-phase component. After carrying out 
frequency conversion of the baseband signal which diffused the compounded signal 
directly with the quadrature component direct diffused part 38 directly diffused with 
the spread code (short code) of a quadrature component to a radio frequency band and 
amplifying it further, it has the wireless section 39 sent out from an antenna. 
[0007]The wireless section 1 which carries out frequency conversion to a baseband belt 
after the receive section 2 amplifies the input signal of the radio frequency band 
received from the antenna. The long code generators 5 which generate the same long 



code as a transmission section, and the RAKE receiving part which separates the output 
of the wireless section 1 for every transmission path, carries out back-diffusion of gas by 
the short code and a long code, and outputs the reception symbol for every path. The 
symbol synchronizer 7 which maximum-ratio-compounds the reception symbol of each 
path, and the quadrature modulation decoding part which decodes the compounded 
symbol. It has the error detection and the correction decoding section 12 which performs 
the error detection of data and the processing of correction which were decoded, and the 
demodulated data treating part 13 which disassembles the decoded received data into a 
sound and a control signal. 

The in-phase component back-diffusion-of-gas parts 2a-2c in which a RAKE receiving 
part performs back-diffusion-of-gas processing of a short code and a long code to the 
in-phase com]3onent of each path. The quadrature component back-diffusion-of-gas 
par(s .'!a-3(' which perform back-diffusion-of-gas processing of a short code and a long 
code to the quadrature component of each path, Provide the synchronizers 4a-4c which 
compound the in-phase component and quadrature component of each path by which 
back-diffusion-of-gas processing was carried out, and a quadrature modulation decoding 
part. The orthogonal code generator 10 which generates the pattern of 64 kinds of 
orthogonal codes, and a symbol composite signal and an orthogonal code with the 
greatest correlation are detected, and the maximum judgment part 11 which decodes an 
orthogonal code is provided by asking for the 6-bit symbol pattern corresponding to the 
orthogonal code. 

[0008]In this transmission section, after the send data generated by the send data 
generation part 31 is error-correcting-code-ized in the error correcting and detecting 
code-ized part 32, the scramble of it is carried out using a long code by the long code 
modulation part 33. After this long code modulating signal was compounded with the 
transmission power control signal by tho sN nchronizer 35. The signal which was directly 
diffused using the spread code oC an in phaso component in the in-phase component 
direct diffused part 37, and was directly diffused using the spread code of a quadrature 
component, and was diffused directly [ these ] in the quadrature component direct 
diffused part 38 is multiplexed, and frequency conversion is carried out to a radio 
frequency band, and it is transmitted from the wireless section 39. 

[0009]On the other hand, in a receive section, after the wireless section 1 amplifies an 
input signal, frequency conversion is carried out to a baseband belt. The output of the 
wireless section 1 is separated for every transmission path in a RAKE receiving part. 
Back-diffusion of gas is carried out using the spread code of an in-phase component in 



each in-phase component back-diffusion-of-gas parts 2a-2c, Furthermore, back-diffusion 
of gas is carried out using a long code, and the in-phase component of the 
back-diffusion-of-gas output (reception symbol) in each path is outputted. In a similar 
manner, back-diffusion of gas is carried out using the spread code of a quadrature 
component in each quadrature component back-diffusion-of-gas parts 3a-3c, 
back-diffusion of gas is further carried out using a long code, and the quadrature 
component of the reception symbol in each path is outputted. These in-phase 
components and quadrature components are compounded by the synchronizers 4a-4c, 
and the reception symbol for every multipass is outputted. 

[0010]The symbol synchronizer 7 doubles a phase and maximum-ratio-compounds the 
reception symbol for every multipass. 

[001l]The reception symbol by which the maximum judgment part 11 of the quadrature 
modulation decoding part was maximum-ratio-compounded, Correlation with 64 kinds 
of all orthogonal code patterns generated from the orthogonal code generator 10 is 
searched for and the maximum is detected and it asks for the 6-bit symbol pattern 
corresponding to an orthogonal code pattern with the greatest correlation as decode 
data. 

[00 12] After the error correction of the decode data outputted from the maximum 
judgment part 11 is carried out by error detection and the correction decoding section 12, 
it is disassembled into a sound and a control signal by the demodulated data treating 
part 13. 
[0013] 

[Problem to be solved by the invention]In this conventional North America system 
mobile transmitter, a symbol synchronizer needs to compound the delay path covering a 
number symbol period without a phase shift by the standard of a North America system. 
However, since the multipass used for symbol composition for improvement in receiving 
performance is changed frequently and the receiving timing of each path changes 
frequently covering a number symbol period, it is difficult to compound a delay path 
without a phase shift. Therefore, it had SUBJECT that the composition of a symbol 
synchronizer was complicated. 

[0014]Since the quadrature modulation decoding part needed to search for correlation 
in 64 kinds of all orthogonal code patterns and needed to detect the maximum, it had 
SUBJECT that a throughput became huge. 

[0015]An object of this invention is to provide the CDMA system transmitter which can 
solve such a conventional problem, and can compound the delay path covering a number 
symbol period without a phase shift by easy composition, and can reduce the amount of 



decoding processings of quadrature modulation substantially. 
[0016] 

[Means for solving problemlThen, two or more buffers which store the reception symbol 
outputted from a RAKE receiving part for every path in the CDMA system transmitter 
of this invention, So that the buffer control part which controls the writing address and 
reading address of each buffer may be provided and the phase shift of the reception 
symbol by which this buffer control part is outputted to a symbol synchronizer from 
each buffer may not arise, He is trying to specify a reading address based on the timing 
information of the back-diffusion-of-gas processing for every path obtained from a 
RAKE receiving part. 

[0017]Therefore, in a symbol synchronizer, the RAKE receiving output signal for every 
path can be compounded, \\ ithout producing a phase shift. 

[00l8|The ort hogonal code generator which generates two or more orthogonal codes in a 
quadrature modulation chicoding part. The correlation value calculating part which 
computes the correlation value of the generated orthogonal code and the compounded 
symbol, and the decoding means which decodes a symbol based on an orthogonal code in 
case a correlation value exceeds a threshold value, comparing this correlation value 
with a threshold value are estabhshed. 

[0019]Therefore, since the operation which calculates a correlation value can be 
suspended until the following symbol inputs if the correlation value exceeding a 
threshold value is acquired, the amount of quadrature modulation decoding processings 
is substantially reducible. 
[0020] 

[Mode for carrying out the invention]The RAKE receiving part which the invention of 
this invention according to claim 1 carries out back-diffusion-of-gas processing of the 
signal received through the multipass, and outputs the reception symbol for every path, 
In a CDMA system transmitter i^rovided with the symbol synchronizer which 
compounds the reception s\ iiibol ol c^ach path, and the quadrature modulation decoding 
part which decodes the compounded symbol, Two or more buffers outputted to a symbol 
synchronizer after storing the reception symbol outputted Irom a RAKE receiving part 
for every path, The buffer control part which controls a writing address when a 
reception symbol is stored in each buffer, and a reading address when outputting a 
reception symbol to a symbol synchronizer from each buffer is provided. This buffer 
control part based on the timing information of the back-diffusion-of-gas processing for 
every path obtained from a RAKE receiving part, A reading address is specified that the 
phase shift during the output of each buffer does not arise, and the RAKE receiving 



output signal for every path can be compounded, without producing a phase shift. 
[002l]In order that said buffer control part may write the reception symbol to which 
each path corresponds in each buffer, the invention according to claim 2, In order to 
specify the same relative address as a writing address and to read the reception symbol 
to which each path corresponds from each buffer. As a reading address, the reception 
symbol to which each path corresponds specifies the same relative address afready 
written in. Since it reads firom the same read-out relative address after the reception 
symbol to which all the paths correspond reaches a buffer, the RAKE receiving output 
signal of each path can be compounded without producing a phase shift. 
[0022]The invention according to claim 3 constitutes each of said buffer from a first in 
first out buffer (FIFO), Two or more 1st counters with the maximum equal to the 
number of the maximum storing reception symbols of FIFO that carry out increment to 
a buffer control part at every [ of each path of a RAKE receiving part ] output timing 
(dump clock). The reference clock generating part which outputs a reference clock with 
the cycle of a reception symbol, Specify the read-out relative address of FIFO and the 
maximum forms the 2nd counter equal to the number of the maximum storing reception 
symbols of FIFO, For every reference clock, specify the output value of the 1st counter 
as a writing address, and the reception symbol of each path is stored in each FIFO, The 
relative reading address of each FIFO is altogether specified identically with the value 
of the 2nd counter, and the composition of the symbol compositing process which 
compounds the RAKE receiving machine output signal for every path without producing 
a phase shift can be simplified. 

[0023]The switch which the invention according to claim 4 afready chooses as said 
buffer control part the counter value corresponding to a path (reception path which 

reaches early most) out of the counter value of two or more 1st counters, and is 
outputted, The delay device by which a reference clock is delayed by a round term in the 
counter value outputted from the switch, the difference which asks for the difference of 
the counter value outputted from the switch, and the output of ****** -- with a vessel, 
the difference -- the number calculation part of FIFO output SHIBORU which computes 
the number of output symbols at the time of the output of FIFO from the output of a 
vessel, [ provide and ] The reception symbol of each path can be compounded without 
producing a phase shift, even when it is made to carry out the increment of the value of 
the 2nd counter with the value which the number calculation part of FIFO output 
SHIBORU computed and the change of the path to choose is performed. 
[0024]The RAKE receiving part which the invention according to claim 5 carries out 
back-diffusion-of-gas processing of the signal received through the multipass, and 



outputs the reception symbol for every path, In a CDMA system transmitter provided 
with the symbol synchronizer which compounds the reception symbol of each path, and 
the quadrature modulation decoding part which decodes the compounded symbol. The 
correlation value calculating part which computes the correlation value of the 
orthogonal code generator which generates two or more orthogonal codes in a 
quadrature modulation decoding part, and the generated orthogonal code and the 
compounded symbol, If the correlation value which establishes the decoding means 
which decodes a symbol based on an orthogonal code in case a correlation value exceeds 
a threshold value, comparing this correlation value with a threshold value, and exceeds 
a threshold value is acquired. Since the operation which calculates a correlation value 
can be suspended until the follo^\ ing symbol inputs, the amount of quadrature 
modulation decoding processings is reducible. 

[0025]The multiplier with which the invention according to claim 6 carries out the 
multiplication of an orthogonal code and the compounded symbol to said correlation 
value calculating part. Form the integrator which integrates the cycle of an orthogonal 
code with the output of a multiplier, and a decoding means measures the output of an 
integrator with the threshold value set up accommodative. If the integral value which is 
made to use the symbol pattern corresponding to the code sequence of the orthogonal 
code with which the integral value beyond a threshold value was acquired as decode 
data, and exceeds a threshold value is acquired. Since operation of a multiplier and an 
integrator can be suspended until the following symbol inputs, the amount of 
quadrature modulation decoding processings is reducible with easy composition. 
[0026]Said quadrature modulation decoding part updates a threshold value based on 
the error detection result in the error correction and primary detecting element which 
performs error detection of decode data, and correction, and the invention according to 
claim 7 can set the threshold value for reducing an orthogonal code recovery throughput 
as the always optimal value. 

[0027]The invention according to claim 8 forms the counter which computes the update 
timing of a threshold value in said quadrature modulation decoding part, If the 
increment of the value of a counter will be carried out if the increment of the threshold 
value will be carried out, the value of a counter will be cleared, if an error is detected in 
an error correction and a primary detecting element, and an error is not detected in an 
error correction and a primary detecting element, and the value of the counter is in 
agreement with a preset value. The decrement of the threshold value is carried out, the 
value of a counter is cleared, and a threshold value can be set as the always optimal 
value. 



[0028]Hereafter, an embodiment of the invention is described using drawing 5 from 
drawing 1 . 

[0029](A 1st embodiment) The CDMA system transmitter of a 1st embodiment can 
compound the delay path covering a number symbol period without a phase shift in the 
receive section. 

[0030]The wireless section 1 which carries out frequency conversion to a baseband belt 
after amphfying the input signal of the radio frequency band received from the antenna, 

as this receive section shows drawing 1 , The long code generators 5 which generate a 
long code, and the RAKE receiving part which separates the output of the wireless 
section 1 for every transmission path, carries out back-diffusion of gas by the short code 
and a long code, and outputs the reception symbol for every path, The buffer (FIFO) 6 
which stores the RAKE output (reception symbol) for every path. The maximum ratio 
composition timing control section which controls the writing and reading address of 
F1F06, The symbol synchronizer 7 which compounds the reception symbol of each path 
read from FIFI06, The quadrature modulation decoding part which chooses and 
decodes the code sequence which has the greatest correlation to the compounded 
reception symbol, The error detection and the correction decoding section 12 which 
performs the error detection of data and the processing of correction which were 
decoded, The in-phase component back-diffusion-of-gas parts 2a-2c which are equipped 
with the demodulated data treating part 13 which disassembles the decoded received 
data into a sound and a control signal and in which a RAKE receiving part performs 
back-diffusion-of-gas processing of a short code and a long code to the in-phase 
component of each path. The quadrature component back-diffusion-of-gas parts 3a-3c 
which perform back-diffusion-of-gas processing of a short code and a long code to the 
quadrature component of each path, Provide the synchronizers 4a-4c which compound 
the in-phase component and quadrature component of each path by which 
back-diffusion-of-gas processing was carried out, and the maximum ratio composition 
timing control section, The reference clock generating part 8 which runs by itself with 
the cycle of a reception symbol and outputs a reference clock. The FIFO control section 9 
which computes the writing and reading address of F1F06 based on the timing 
information of the back-diffusion of gas of each path obtained from the RAKE receiving 
part is provided. The orthogonal code generator 10 by which a quadrature modulation 
decoding part generates the pattern of 64 kinds of orthogonal codes synchronizing with 
the back-diffusion-of-gas timing in a RAKE receiving part, A symbol composite signal 
and an orthogonal code with the greatest correlation are detected, and the maximum 
judgment part 11 which decodes the 6-bit symbol pattern corresponding to the 



orthogonal code is provided. 

[003 lithe wireless section 1 of this receive section comprised an antenna, a local 
oscillator, a fQter, an amplifier, and a firequency conversion part, and amplified the input 
signal of the radio frequency band -- after frequency conversion is carried out and a 
baseband signal is reproduced. 

[0032]A RAKE receiving part separates this baseband signal for every transmission 
path, and are each in-phase component back-diffiision-of-gas parts 2a-2c and the 

quadrature component back-diffusion-of-gas parts 3a- 3c, Back-diffiision-of-gas 
processing by the spread code of an in-phase component or a quadrature component and 
back-diffusion-of-gas processing by a long code are performed, the in-phase component 
and quadrature component of each path are compounded by the synchronizers 4a-4c, 
and the reception symbol for every multipass is outputted. 

I ()().'!•'! I hM hX )G has two or more FIFO which stores the reception symbol of each path, and 
each FIFO has the writing for every path, and a relative address of read-out. 
[0034]The relative address of this writing and read-out. It is controlled by the FIFO 
control section 9 of the maximum ratio composition timing control section. For example, 
when the reception symbol of the path 1 is written in when each number of FIFO 
storing is eight symbols, and stored in 4 of a relative address (0-7), the reception symbol 
to which the path 2 corresponds is stored in 12 when the same addresses, i.e., a relative 
address, are (8-15). The FIFO control section 9 writes in with the writing of FIF06, and 
performs renewal of a relative address in the back-diffusion-of-gas timing of each path 
for every path based on the timing information of each path brought about fi-om a RAKE 
receiving part. 

[0035]On the other hand, read-out from FIF06 is performed fi-om the same address of 
each FIFO. Therefore, when reading the reception symbol stored in 4 of a relative 
address (0-7) about the path 1, the reception symbol stored in 12 of a relative address 
(8-15) is read about the path 2. However, since the timing by which the reception symbol 
of each path is written in FIFO changes with each paths, even if the reception symbol is 
stored in 4 of a relative address (O-?), the corresponding reception symbol is not 
necessarily stored in 12 of a relative address (8-15). 

[0036]Then, the following processings are performed in order that the reception symbol 
to which each path corresponds may ask for the address already stored in each FIFO. 
[0037]With the cycle of the reference clock which the reference clock generating part 8 
generates, back-diffusion-of-gas timing computes the maximum back-diffiision-of-gas 
timing difference of the earliest path (already path) and other paths. The same FIFO 
relative reading address of each path is computed by already deducting the value from 



the FIFO write-in relative address of a path (however, in the case of number of storing 8 
symbol, a read-out relative address has offset of 8 for every path). 

[0038]Even when there is a differential delay of a path covering a number symbol by 
carrying out hke this, A reception symbol can be read from a read-out relative address 
common to each path after attainment of all the paths, and the reception symbol 
between each path can be compounded in the symbol synchronizer 7, without producing 
a phase shift. 

[0039]Like conventional equipment, the reception symbol maximum-ratio-compounded 
by the symbol synchronizer 7 is decoded by a quadrature modulation decoding part, and 
after an error correction is carried out by error detection and the correction decoding 
section 12, it is decomposed into a sound and a control signal by the demodulated data 

treating part 13. 

[0040](A 2nd embodiment) By a 2nd embodiment, even when the change of a path 
occurs, the writing in the maximum ratio composition timing control section which can 
compound the data of each path without being accompanied by a phase shift, and the 
control method of a reading address are explained. 

[004ll Drawing 2 i s a block diagram of the maximum ratio composition timing control 
section which consists of a FIFO control section and a reference clock generating part. A 
FIFO control section is provided with the following. 

The counters 14a- 14c which calculate the output timing (dump clock) from a RAKE 
receiving part for every path. 

The latch 15 who latches a counter output with the reference clock which the reference 
clock generating part 8 generates. 

It is based on the earliest path (afready path) information acqufred from a RAKE 
receiving part, and is the changeover switch 17 in latch 15 output which already chooses 
and outputs the counter value of a path. 

The delay device 19 which comprised a flip-flop which already carries out 1 reference 
clock section delay of the counter value of a path, the difference which comprised a 
subtraction machine which already takes the difference of the present counter value of a 
path, and the counter value delayed by 1 reference clock - with the vessel 20. difference 
" with the number calculation part 21 of FIFO symbols which comprised an integrator 
which outputs only a part to have exceeded when the output of the vessel 20 was 
integrated and the integrated value exceeded the threshold value. The FIFO read-out 
address calculation part 18 which comprised a counter which computes the reading 
address of FIFO by counting the number of outputs from the number calculation part 21 
of FIFO symbols. 



[0042]The counters 14a- 14c of the FIFO control section of this maximum ratio 
composition timing control section have a modulo value equal to the number of the 
maximum storing symbols of FIFO 16a - 16c (N0. Nf is set to eight in this example. For 
example, when the maximum delay difference between each path is made into three 
symbols, the difference of the counter value of a path and the maximum ** path is 
already 3 (already > maximum **). Each counters 14a- 14c calculate dump clock for 
every [ from a RAKE receiving part ] path, and output the counter value to the latch 15. 
The latch 15 latches this counter value with the reference clock which the reference 
clock generating part 8 generates, and outputs it to each FIFO 16a - 16c, and the 
changeover switch 17. 

[004.3]In each FIFO 16a - 16c. the reception symbol of each path outputted from the 
RAKh] nH'oiving part is written in the relative address corresponding to this counter 
value. Therefore, when the maximum delay differences between each path are three 
symbols and the data to the relative addresses 1, 2, 3, and 4 is written in FIFO in which 
the reception symbol of a path is already written. The reception symbol of the maximum 
** path corresponding to this relative address 1 will be begun and written in the relative 
address 1 of applicable FIFO. 

[0044]By the way, since a reference clock and dump clock are asynchronous, the address 
value at the time of writing may be skip(ed) although increment is regularly carried out 
in connection with a reference clock. For example, it is a case so that the cycle of dump 
clock may be changed at the time of the change of a path. Although a reception symbol is 
also skip(ed) at this time and it is stored, it is satisfactory, even if reception symbol data 
is skip(ed) since the cycle of back-diffusion of gas is changed, and it is lacking in 
reliability when the cycle of dump clock is changed. 

[0045]the processing for on the other hand computing the reading address of FIFO -- the 
changeover switch 17, the delay device 19, and difference - it is carried out through the 
vessel 20, the number calculation part 21 of FIFO output symbols, and the FIFO 

reading address calculation part 18. 

[0046]the changeover switch 17 was outputted from the RAKE receiving part -- already 
being based on pass information - the inside of latch 15 output - the counter value of a 
path already being chosen, and it outputting to the delay device 19, and the delay device 
19, carrying out 1 reference clock section delay of this counter value - difference - 
outputting to the vessel 20 - difference - the vessel 20 already computes the difference 
of the present counter value of a path, and the counter value delayed by 1 reference 
clock, this difference - although the output of the vessel 20 is 1 regularly, the other 



value can be taken when the change of a path occurs, the case where dump clock is 
dump(ed) by two clocks between the cycles of a reference clock -- difference -- the output 
of the vessel 20 is set to 2. 

[0047]the number calculation part 21 of FIFO symbols -- difference -- it integrates with 
the output of the vessel 20. this integral value was outputted from the RAKE receiving 
part -- the number of reception symbols of the path wiU already be counted. The number 
calculation part 21 of FIFO symbols already makes a threshold value the difference (the 

number of symbols equivalent to maximum-allowable-delay time) of the counter value 
of a path, and the counter value of the maximum ** path, or a larger value than it. 
When an integral value exceeds a threshold value, only the part to have exceeded is 
outputted as the number of outputs, and the number of outputs is subtracted from an 
integral value after an output. 

[0048]The FIFO reading address calculation part 18 carries out the increment of the 
number of counters according to the number of outputs of the number calculation part 
21 ol h'lhX) output symbols (this example modulo 8), and outputs it to each FIFOlGa - 
16c by making a counter value into a relative reading address. And in each FIFOlGa - 
16c, the reception symbol stored in the relative reading address is outputted to a symbol 
synchronizer. Therefore, in each paths of aU, the read-out relative address of FIFO 
serves as the same value corresponding to the counter value of the FIFO reading 
address calculation part 18. 

[0049]In an initial state, any longer, this composition is stored the reception symbol of a 
path and it is not outputted to FIFO until it reaches the threshold value of the number 
calculation part 21 of FIFO symbols (i.e., until the reception symbol of the maximum ** 
path arrives). And after the reception symbol to which all the paths correspond is stored 
in FIFO, it will be read from the same relative reading address. 

[0050]In a stationary state, since each reception symbol of a path and the maximum ** 
path is stored in FIFO for every dumpclock. read-out from the same relative reading 
address of it already becomes possible in a similar manner. 

[005l]When the change of a path occurs and dump clock is dump(ed) by two clocks 
between the cycles of a reference clock, difference -- the output of the vessel 20 is set to 2, 
the number of outputs of the number calculation part 21 of FIFO symbols is set to 2, the 
counter value of the FIFO reading address calculation part 18 will progress two, and the 
relative reading address of FIFO wiU progress two. 

[0052]In this case, if it reads with the number of storing of FIFO and a number is not in 
agreement, since the number of storing of FIFO is limited, FIFO wiU overflow, but such 
a situation does not occur in the control method of this address. 



[0053]At this time, the value outputted from the number calculation part 2 1 of FIFO 
symbols shows the number of the reception symbols outputted from each of each FIFO. 
That is, the number calculation part 2 1 of FIFO symbols wiU compute the number of 
symbols outputted to a symbol synchronizer from each FIFO. 

[0054]Thus, in the transmitter of this embodiment, even when there is a differential 
delay of a path covering a number symbol and also the change of a path occurs, the 
reception symbol between each path can be compounded without a phase shift. 
[0055](A 3rd embodiment) The CDMA system transmitter of a 3rd embodiment can 
perform decoding processing efficiently. 
[0056]This Lransmi((or is providod with iho following. 

The quad ratur e m oduianon iK (H)duit^ pari w riich computes the correlation value of the 
s\ ;^ib')l s\ ni h"t i'- v nluc .'.rid <■!'; iu'ijcinal ci.d" \^ hu h wero feceived as shown in drawing 3 . 
'Vho ( lireshold value ('ak'ulat ion pan 2'] which computes the threshold value for 
detecting the maximum of this correlation value. 

It has the maximum primary detecting element 24 which compares a correlation value 
with a threshold value, detects the maximum of a correlation value, outputs the decode 
data corresponding to the orthogonal code series at that time, and decodes a quadrature 
modulation symbol. The orthogonal code generator 10 by which a quadrature 
modulation decoding part generates 64 kinds of orthogonal codes synchronizing with 
the back-diffusion-of-gas timing of a RAKE receiving part. 

The correlation value calculating part 22 which comprised a multiplier which computes 
the correlation value of the generated orthogonal code and the received symbol 
synthetic value, and an integrator 

Other composition does not have the conventional transmitter and a change. 

[0057]The correlation value calculating part 22 of the quadrature modulation decoding 
part of this transmitter takes correlation with the symbol composite signal inputted as 
the pattern of the orthogonal code series (in the case of a North America system 64 
kinds) generated one by one from the orthogonal code generator 10 from the symbol 
synchronizer 7. This correlation value is calculated by covering a part for code sequence 
1 cycle, and finding the integral, after carrying out the multiplication of the orthogonal 
code series to a symbol composite signal. 

[0058]The correlation value calculating part 22 outputs the calculated correlation value 
to the maximum primary detecting element 24 one by one, and compares the maximum 
primary detecting element 24 with the threshold value in which the threshold value 
calculation part 23 computed the correlation value. If the code sequence exceeding a 
threshold value is detected, the maximum primary detecting element 24 will change 



into the decoding data pattern corresponding to the code sequence, and will restore to a 
quadrature modulation symbol. Since 6-bit decode data can be uniquely determined 
from one pattern of the orthogonal code of the cycle 64 in the case of a North America 
system, if a code sequence is detectable, it can get over easily using a conversion table. 
[0059]lf decode data is obtained in the maximum primary detecting element 24, the 
correlation value calculating part 22 will stop correlation value calculation of the 
remaining patterns. 

[0060]The maximum primary detecting element 24 decodes according to the code 
sequence which brings about the maximum of a correlation value, when the correlation 
value beyond a threshold value can be detected in no code series patterns (detection 
overlooking). 

[OOGllThe threshold value calculation part 23 does not set up a threshold value 
imnKHliately after a receiving start. Therefore, the correlation value calculal in^ |)arl 22 
searches for correlation with all the code series ])attorns and symbol composite signals, 
and the maximum primary detecting elemont 2 1 out jjut s the maximum to the threshold 
value calculation part 23 while decoding according to the code sequence which brings 
about the maximum in it. The threshold value calculation part 23 sets up the average 
value of the obtained maximum as an initial value of a threshold value. 
[0062]By the way, since a correlation value is set to 0 as for an orthogonal code, the 
threshold value calculation part 23 can prevent detection overlooking by lowering a 
threshold value gradually. However, when an error is detected by the error detection 
part 12, a threshold value is raised or it returns to a receiving start state. 
[0063]Thus, since it becomes unnecessary to compute a correlation value about the code 
sequence of all the patterns according to this composition, the recovery throughput of a 
quadrature modulation symbol is substantially reducible. 

[0064](A 4th embodiment) A 4th embodiment explains the composition for setting the 
threshold value used for detection of a maximum correlation value as an optimum value. 
[0065]The orthogonal code generator 22 by which the quadrature modulation decoding 
part of this transmitter generates an orthogonal code as shown in drawing 4 . The 
multiplier 28 which carries out the multiplication of the generated orthogonal code and 
the received symbol synthetic value. The integrator 29 which adds the output of the 
multiplier 20 about one cycle of an orthogonal code. The threshold value control section 
27 which sets a threshold value to the counter 26 which detects the update timing of a 
threshold value accommodative. The correlation value was compared with the threshold 
value, the maximum of the correlation value was detected, and it has the maximum 
primary detecting element 25 which outputs the decode data corresponding to the 



orthogonal code series at that time, and decodes a quadrature modulation symbol, and 
the error detection and the correction part 30 which perform the error correction of 
decode data. 

[0066]Operation of this transmitter is explained using the flow chart of drawing 5 . 
[0067]Step i: If a symbol synthetic value inputs, the multiplier 28 and the integrator 29 
win search for correlation with the pattern of aU the orthogonal code series and symbol 
synthetic value which are generated from the orthogonal code generator 22. It carries 

out until a symbol synthetic value inputs this n times (getting it blocked and covering n 
cycle) (what is necessary is just to set n as a suitable value by computer simulation). 
[0068]Step 'I'- The maximum primary detecting element 25 detects the maximum of the 
correlation value (integral value) in each cycle, and sends to the threshold value control 
section 27, and the threshold value control section 27 sets up the average value in the n 
round period of this maximum as a threshold value. 

[0069|S(ep .'!: If a symbol synthetic value next inputs, the multiplier 28 and the 
int(^gra(()r 29 will search for correlation with the pattern of an orthogonal code series 
and symbol synthetic value which are generated one by one from the orthogonal code 
generator 22, and wiU output an integral value to the maximum primary detecting 
element 25. 

[0070]Step 4: If the maximum primary detecting element 25 detects the integral value 
(correlation value) exceeding a threshold value as compared with the threshold value to 
which the threshold value control section 27 set the integral value, the step G^maximum 
primary detecting element 25 wfll output the decode data which the orthogonal code 
series corresponding to the correlation value expresses. The multiplier 28 and the 
integrator 29 stop the correlation value calculation to the remaining code series 
patterns. 

[007l]Step 5 : when the integral value (correlation value) exceeding a threshold value 
cannot be detected in Sto]) I (detection overlooking), The multiplier 28 and the 
integrator 29 calculate an inlct;ial \aluc (coiTolation value) with all the code series 
patterns, and the step 7:maximum primary detecting element 25 outputs the decode 
data which the orthogonal code series corresponding to the greatest integral value 
(correlation value) expresses. 

[0072]Step 8: Error detection and the correction part 30 detect the error to the 
outputted decode data. If an error is detected, the step 13:threshold value control 
section 27 wfll clear the counter 26, and only dt wfll carry out the increment of the 
threshold value. This is for preventing the erroneous detection by a noise etc. 
[0073]Step 9: In Step 8, when an error is not detected, the threshold value control 



section 27 carries out the increment of the counter 26. 

[0074]Step lO: If it is not below the minimum to which the step li:threshold value was 
set when the counter 26 reaches a specified value, only dt wiU carry out the decrement 
of the step 12:threshold value. This is for raising the sensitivity of threshold value 
detection, reducing the number of times of detection overlooking, and reducing a 
throughput. The counter 26 is cleared. 

[0075]In this way, the counter 26 is used in order to determine the control frequency of a 
threshold value. Various preset values are computable by computer simulation 
beforehand. 

[0076]Thus, in the transmitter of this embodiment, the threshold value for detecting a 
maximum correlation value can always be set up the optimal. 

[0077] 

[Effect of the Invention]Even when the differential delay which attains to a number 
symbol is between each path, as for the CDMA system transmitter of this invention, the 
RAKE receiving output signal for every path can be compounded, without producing a 
phase shift, so that clearly firom the above explanation. 

[0078]The reception symbol of each path can be compounded without producing a phase 
shift, even when the change of the path to choose is performed in the middle of reception. 
[0079]Highly precise decoding processing can be performed by setting the threshold 
value which can reduce the amount of quadrature modulation decoding processings 
with easy composition, and is then used as the always optimal value. 
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[Brief Description oCtho Dravvingsl 

iDravving l l The block diagram showing the composition of the receive section of the 
CDMA system transmitter in a 1st embodiment of this invention, 

[Drawing 2]The block diagram of the maximum ratio composition timing control section 
of a receive section in a 2nd embodiment of this invention, 

[Drawing 3] The block diagram showing the composition of the receive section of the 
CDMA system transmitter in a 3rd embodiment of this invention, 

[Di'awing 4] The block diagram of the quadrature modulation decoding part of a receive 
section in a 4th embodiment of this invention, 

[Drawing 5]T he flow chart showing operation of the quadrature modulation decoding 
processing of a 4th embodiment, 

[Dra wing 6ll t is a block diagram of the conventional North America CDMA system base 
station. 

[Explanations of letters or numerals] 

I Wireless section 

2a-2c In-phaso component back-diffusion of gas and long code back-diffusion-of-gas part 
3a-3c Quadrature component back-diffusion of gas and long code back-diffusion-of-gas 
part 

4a-4c Synchronizer 

5 Long code generators 

6 FIFO buffer 

7 Symbol synchronizer 

8 Reference clock generating part 

9 FIFO control section 

10 Orthogonal code generating part 

II Maximum judgment part 

12 Error detection, a correction part 

13 Decode data treating part 
14a- 14c The 1st counter 



15 Latch 

16a - 16c FIFO 

17 changeover switch 

18 FIFO reading address calculation part (the 2nd counter) 

19 Delay device 

20 difference - a vessel 

The number calculation part of 21. FIFO output symbols 

22 Correlation value calculating part 

23 Threshold value calculation part 

24 and 25 Maximum primary detecting element 

26 Counter 

27 Threshold value control section 

28 Multi])lier 

29 Integrator 

30 Error detection correction part 

31 Send data generation part 

32 Error correcting and detecting code-ized part 

33 Long code modulation part 

34 Long code generating part 

35 Sending- signal synchronizer 

36 Power-controls bit generation part 

37 In-phase component direct diffused part 

38 Quadrature component direct diffused part 

39 Wireless section 
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3ci. JS^ffifS!M$nfc#^^•:^©|Hl^B)^g^Rt>'l;$lS 

53-^-^lS-rS^)SgR4 a-4 c i^JI«L. tfc. iS^iS 
^PtS^SRB.. 6 4a^9©it3£^^-S^©^^•3^->?:^^fe■r 
4it.57f^^^felll0i , >'>d^;L'i^li!Eff^i«A©fflM 
^i:i^':)micWn^».tiib. ^©a^^f-^IKStt6f 5 6 t' 
y F ©V > ^ - > ?r3j<s^) 5 *K j; i3 ifiSIf ^^ft 

[0 00 8 ] comisUv^t. MisT-iitiLf&mnvtiL 

-F^fl3i.^r>^i'^>:/;bSiT,5o c©n>i^3-F^ 

ft. |Bjti)S5>K«ffi;f;gp37-c-^ffl)a^>©Jiz;t5{W^^*igi^ 

^5-©«rf#*i5t^rKs«i?n, ctie©Ksra 

SSll!gP39*^6i3ift5tiS„ 

[0 00 9 ]-^. sftgp-c«. ss^gp 1 t^^mm^ 
^t^aLfc©■fe-^-^/^">F^^cmftg^■rs. ie^aas 
i©tt}:^t3:, RAKES^asKfci^r. feiil^^•xftK^ 

riaffitSfsnr, ^n-e^^©^^•;^r©j^fmt±l^ (sn 

i->*-;U) ©iHim^^A^ffl^^t^^ ^atc. SB 

.«,ff£5?iM}l£t^g[!3 a - 3 c -rmft.ffS^^Offit^fl^^^mc^ 

rj^raSn. §e,{C13>i^3-- F^ffll^TMimS*! 

T . ^ ti ^ n© ^ r ©■gft >- > 4^ .'I' ©i:54,iS5>/05 tii:^i 

cne>©P+lJj£5^&t>m3ClS5^B. ^JSg|!4a 

-4 c-e-^^sn. S-7JU5^^^-;^e©§ffi^>d^;U755Ui 
[0010] e^>*';U-^R£g|37«, Sv;^?/^•;^ft©§ 

[0011] ii5^l)DfI^gP©«^fflfl?Eg|SllB. «A 
3lStiS 6 431 'J ©ia5^^-^|/^• 3; ->©^r i©fflM?: 

^©sAfa^&MtiiL, m^mm^n-^mMt^ 
[0012] m-^mm^^m^ibmti^infcm^T'--^ 

[0013] 

[|gBj;^)Sjp^LJ;5i-r5lilI] £:©t^*©4[:**S# 
tt#affi«-Ci* , > *'jF^iiSgI!*^^l:*^S©*It#tc J; 
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[0014] a /c, it^^iia-^f gptt 6 4 a ©isaf? 
f s iti-^^s s , mmmmmc & s i t ^ iss * 
[0015] i^mmt. c 9 Lfc«orpiii,^,^fi?i*-r lo 

fc, ^iiilS^AfSiciMT'^ 2>C DMA 

[0016] 

[Bffl^^^-rSfces5(D^K] -ec-C. *^B^©CDM 

A iji^mimr:- , RAKE sffgpA^ i^m^sn^^m 

7 T 6 > Jb^fSSP f C tH;fj 3 n ^ Sfl >- > 
;v©fif B-rn*^* RAKE SMSP J; ^3 # 

[0017] ^(Dtctb. -»!f;i'^fiSg|3-CB. 
©RAKESMtti:^M^^. {4tg-rn^S(;sci«8 

[0018] sfc, i:«iiits^gf5tc, a»©i6?4if-^ 

m^tifc^y^oi t offlMffl^eaj-r ^tSMWUigp 30 

[0019] *©fc&. nfi^fa^stiMWfens 

[0020] 

[|6ig©*»©?f^«J] *l6f}f5©l»*3l Ifa«©l6i9!t*, 
;^ »©Sff > ^ -r R A K E ^ifgP i . t 

MA^afi^Kfct^r. RAKES^gp^^etii^Sn 

CCDf'^vVrmmmK RAKESfi^i:'3f#^n-5S 50 



7 T©ffi:^rBl©f4fflTn/5siD%c^ j; ccsi^ffiur 
AKESfiUi;f3ff-^^, f4t|-rti^iGSCi^<. 

[0 02 1 ] 11*11 2 {CIEa©^BJ§B. ItilE^^- :? T $IJ 

»^3Atffcfe(c, *^5A^r Fi';^i LriHi-©ffl?^T 
F u- ;^ * Jg£ L . y :? T e © 1^; f 5 Sff 
>->7f<jL-^ii^9^tli-rfc&K. ii^^^tfiLTFi';<iLr, 
^• ;^ ©mt- s Sit > JL- * ^ ii s ti ri ^ S 
|§I-©tB*f r F u X ^Jg^-r S J; ^ K L fc ^> ©r * D < 

^T©/^•y^©>!^^Et-s«ft>'>4^';^*^^■^■ 7 r icmmb 

tmc. ^-©K^fflLtBS^T FUX;!)^6K^^ffl-r© 
t:\ #/^y^©RAKES^ffl^^-^^. mEtti=&^b 

[0 02 2] imm3 icmm<D?%mit. mMJ< 'yyy(D 

^n^ti^, %xti%w>L}-^-j-y y (FIFO) -cmm. 

L, ymmmc^ RAKE:g^f^R©&^^X©^ti;^J 

^-Y 5>5'- (dump clock) ftKtt5>L.. ^(DWLkm'^Y 

I F O©«:At«$flSfi-»>l^Ji-i5Cc#Li.^SiS©0 1 © 
*'^;>i!<t> Sfr»jJ<;i/©iSW-cS?ii'0':'i'4tli^ 

^^«ifi'Cl-:,i'^^g|5i. F I FO©K<!=^tflL-ffl)*tT 
FU^^^JiSL, ^©ftAffl*5F I F 0©*At&*ftSit 
-»!f;bit{c^L.o»2©*'?>i?i4S;W. 

tcJi^ur^F I FOfcS^N-x©s<l'»!j^";i'^fS« 

> ©filcc J; o r ^-(cjg^-r ^ J: 9 Cc L fc 4> ©t:- 
S^-ixe©RAKE-gft^Hi:^ft-E|^. fittSTti 
D S C ift < ^iSt- S >'>4<';V^,lS:!!niI©«lS^ffl 

[0 02 3 ] 11*114 iCtm<D§mU. fyia^-! -jVy SIJ 
tSUSBfC. ilifcO||10*-?>5r©*'?>iSffflOtfJ:S^e.S 

§n/c* ^> > (B^awi' n .7 ©-jiffl^j-sMt- 

MSi. X^'-7?/0^6tlltl§tl/c^f'i'>3rfiiiaSfl© 
m*i©^5>^*s&SM5}||i. ^©M^>ll©tlj^J; 
D, F I F0©^H;^Jl^^©fctl;^J>'>^'J^S?:»tflt-5F I 
F0tt};fj>'*';ba»tBSI5<!:^|gW, Sr2©*^'>i'©ffl 
>&F I F0a;>j^>*;HfeSLtfig|5^3#ttiLfcfBKJ;oTtt 

^•f>^©Sfi>'>=i^ji/^^fiSE-rs c i355r'^ 5. 

[0 024] f|*g5 fCiaiS©l6?l§tt^ v;^5^/^•:^?ra 

DTgm U fcff ^4i^fmM L r§/^•x^^©s^t>' > 
^^l' ^ ffi;^J-]r S R A K F :§ff i . S-^ ^• X ©^ff > 
Jl'^^gS-r -S. > ^l^Vl/^/jSgp i . ^liS § ti > 7f^>V * 

a^-r s iS^sa^BP i^«^^cDMA ii^mmm 
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iy > t ommm^wm i, mmmnm^^i com 

i *3 r # s fcs?) , mitrnMrnnmrnm ^ nuar t h „ 
[0 0 2 5] it-mm^mmsDwm-. mtmmm-\^ 

§ ^ S H fii i itlS L T . HfiIli^±CD«^*sf# nfcit 

[0 0 2 6] 11*117 (ciaic©:i6Hi5tt, ifiaii;.5i::$pif« 

[0 0 2 7 ] itJjsas KiBlg©^B^«. iiiBiK^IM^ 
LT;^7'?>i?©tt^i?';7L.. ^f)tTiE-*^ttig|3-CMS3 

<nm^m^ i -gc-r s i . rsifi^i«5> u r * > © 

fii y T-r J; -5 tcOfcfe©-C$) 13, Mfii?:mtC;Rii 30 
[0 0 2 8] t^T, *#SH^©HifeoMc-oi,^-r. H 1 

[0 0 2 9 ] mi (Dwmm m i (Dmmmmoc d 

So 

[0 0 3 0] C©SffgPB. g|HC7j^t-J;'5tc, r>r 
^-7.Ay Y^^m'imMm-^mm l i , a > n 40 

Kr'i£K;f( L.T#/^•:^»©S^i'» jJ^vi'^ til;fjT^ R 
AKESftSPi. S/^•:^»©RAKEt^;^ (Sft'»!j^" 
Jl/) ^^S»■r^>^^'':':?T (FIFO) 6i, F I F0 6 
©»tiA^S^B^fi{LT KUX^SIJffll-rSfc^ctb^JjX 

i'-Y S^i'tlJiPgPi, F I F I 06 ctOiE^^ffiStifc^ 
^■^X©Sff>'>=i^;L'?:^)S-rS>'>*';L'^)Sg|37 i, 
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H-^lf l:g|3l2 i , S nfcSff r - ^WF^SC>»ff 

fc. RAKESffgUiJ, §/^•x©mi^»^c>!^L.r^^^ 
" F 3" FSt>'n>i/3- F©Mffit{tM>&tf%^laIffi 

!S^MK;i^g|52 a-2 ci. §^^•;^©i:5£lIS^^c^tL'r 
i-H- FS^o>i'*3- F©MtefS!M?:tf^j:5 
KSfiX&jtffiiSSPS a-3 ci. mWM^mStlfc^ri 

:^<Dmm'^RlIm.^^^'^^i:3^&ms^&UAsi'^A c 
fi^' > #-;i'©ja g Tfe L r i' n ^ ta^ -r S S 

m^'^-.'i'm^UQt, RAKE§^fgp:^)^e^ffc§/^•x 

©jMS^iSt© 5? 5 > i'tf fgicS-^-L^T F I F 0 6 ©» t 

'ihSj-imm^mLr f u:^^ff[fi'r5F i f o$ij»9 

i^affb, ^fc, itS^lia^gPB. RAKESftgP 

-c©a!ffi»[ 5? 5 > y i isijw u r 6 4 a 13 © itsw^© 

fi#igA©fflig*l^'3KSff^^t^f±iL. ^©it3i# 
-^tcm-rse t: -;. F©>'>#■J^^^^^">*^I-^■rsg 

[0 0 3 1] C©Sfl^P©M§^.gn 7>f iSSP 

^^jgii^^©sftm-^*ttiai>fc©tjafsf^jfe 

[0 03 2 ] RAKES^aSB. C:©'^-;^/^ FM-^ 

^^EJ^^^•:=^scc^ilL, ^mm'5mimM2 a~2 c 

RO'BSiig^Mffi^gR 3 a - 3 c IsItBljg^S fcBit 

SjM!Ji:!iaJli4fTvn\ ^bSSM a -4 ct:•S^^•x© 
|5]+tlb.St ^ /i C-BiiibA » ^^,bS 0 1 , S V ? ; S©S 

[0033]FIFO6«, S■^^•X©'g^t>'>^t^•;^?^^S 
tt-r^fflfj©F I F0^}#-^. &F I FOBS/^•;<a© 
•^^^^^^^^^^(■^[^©ffl^tr F L';^^fc-:>„ 

[0 034] C©»tjA^!^St>mttlL©ti*fr F 

^Att^liSf 5 ^i'llJffllgPOF I F 0»gP9 K 
J;-^TiiJf®§^i. #F I F OMM^^S 

jL'©tii3\ 1 iD^m%yy^:>i'^m^)h?}-mt^r f u 
7^ (0-7) ©4Ki#ttLfcii^, /^•;<2©^^^s■rs'g 

^-©TFUX. pti. ffi^tTFUX^s 
(8-1 5) ©it, 12{ct&ttSiiS, FIFOtlJffll 
gP9 B, F I F O 6 'N©»tiii!;^i»&iii9^+BS^T F U 
X©Hifi^, RAKE§fig|5:«)^t.4>fc6$nS§^-fX 
©^? -f 3 >i^fffBKa-^i^r> §/^*x«^cS/^•;^©j|fffi 

[0 03 5 ] F I FO6:0^6©^<^fflL'«, ^F 
I F0©|5]— T Fu;^*^P)!f'^i:'5o Se-ot, 1 tc^ 
l^r, tB?^TFUX (0-7) ©4Km«§nfc:§fi>' 

>*;i'*^^ffi-rit«, ^^•x2^c-^t,^r, ffl^^TFu 

X (8-1 5) ©1 2fCtg.S^§tlfcS{i>'>#>*^^ 
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ffl^r^TFu;^ (0~7) <DAi,csmiyy^^)i*mm^ti 

1 5) ©1 2imm$nxi.^^timibfj:iK 
[ 0 0 3 6 ] -ecr. ^j^:^<DMm'r6^m'^yt^}W 
#F I FO{ciSK^#ift§tiri.^sr Fu:^=l:3i<is?)^fc 

[0 0 3 7] Sffi'n y ^'|6igP875^l64T-SSVi'a 

yi^oiifflr, m^ii.wii'^ ^y^fi^mhrn^^'^^ (mm lo 

ftP/^•;^C^)F I FO*tii<&tB>r^TFUX35^6^cr) 
ffl^^L?l< Ci^cJ;-:>^:§^^*XCD|aI-CDF I F OtB?^ 

F u:^Bt&«8 '^^JKOJi^^ #/^•y^«^c8 cost-:? 

[0 0 3 8] C ^i-t-Si:iKJ:f3, S^i^^^^l.fC^^fcS 

^ ^• :^ tti L fflStr F u X 6 Sit > ^^'Ji/^iK 

^tti-rci/tiirt, i^y^^ji^mmTcu. mn-rm 20 

[0 0 3 9 ] -^ii^Jb^JiSgPT-CftAtb^fiSSnfcSft 

[0 04 0] ( n 2 <7)mmm ) w 2 ommmmv^t , 

futBT'n ^ # -5 C i < ^^IST ^ C i r * S Atb 30 

iS^? -1' 5 > i'*i|»r©**iA^aois^t±i or F i^:^ 

[ 0 0 4 1 ] ^ 2 tt, F I F omm^itmmi^u v i>m 

J: 0 tj:i>m:\t-^^^ ^ i >i^»g[J©:/n v ^ 
ar^^o FIFO^IJWtJ, RAKE§ilg|5*^6©tti 

tOx^^y^' (dump clock) 4#^^-Xa{Citi!-rS^''^ 

AKE«ffg[!J;'3f#6tlSS^)Ptv<7, ft 

fgKS-:5or, 7-:'?l5hU:^J©^I©S^P^^:x©*•^>^? 40 

u y •:rr:mm^tifc»&i9t. ftP/-{y^©ii*'^;>5? 
ffli l«fi^?n-?i?^iSli$nfc*^>d?fiii©^^ 
IXS?l^ffS-e«fiK§ti/c^ll20i. M^||20©ffl;fj 

■rm^^vmm^titcF i FOi^^^j^jFa^rngPii 

i, F I FO>'>#';Hfc»tBgP2i*^6©ffi^ji5:^*'^;> 
FLrF I F0©gE^tfiL'TFbX?:»tH-r-S>:^7'^;>i' 
■C-lttigSilfcF I FOUA-tcLT FUXffaig|5l8i^« 50 
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[0 042] (1 ©SAib^JS^T 5 > i^'ftljffllgp© F I F 
Of|slJfflIg|50:^;'?>^ri4a~14cB. FIFOl6a-^16c 
©SAt&^i^^^Jl'if (Nf ) K^L.t,^modulo«^j^ 

m^m^ 3 > ^JL' t T 5 i . «ip^ ^• ;^ i ^• X i © 

:^/'?>5fffl©MB3 (gE|i>«a) r*S„ 
14a~14ctt. RAKE'SffgE*^6©#/-;;^fi©dump c 
lock^ltSL. ^©^-iJ^ 5^(11^ 7 ?i5Ktfi:^j-r^„ 

^mfiL-ri>mm{'ayi'V'7-y^br. §F iFOiea 

[0 043] -gF I FOl6a-16cTiS, RAKESM 

gp^^)^f)^f^:^J^nfc§/^•>^©»»=i^■;^^. coij'tjy 

xrBi©gAag^*^3 i^>*>©i»^. g^/N-^©§ft 

>'>#;l/7!)^«#jASnSF I FOK. ffl>;^T FU:^ K 
2. 3. 4St:©r"i'?iii«#iAStifci#. c:©ffl^t 
r F L-X 1 tcm-rSSjl^^X©:gff >'>#;l'Al. m.^ 
■r^F I FO©+g*tT Fb7s 1 KJ6&r*^3Ai;tl5t: 

[0 044] tC6V, mm^\^-vi't(hmp clockiK 

mmm^u-yi't,cw-^-cm^^sti6ffi. s k i ps*t 
m^'h&?>. m^u. ^-i^o^mwmicdimp dock 

©J^JM*M-r^J;^!^c»^t?$.S„ j:©i^. SMi- 
^ij^;!-*) skip Snrt&S^Stl^*^^ dump clock©)^ 

■fy^^mt 6<Dvimmc^bi^fcJt}. s k i p$jxt4> 

[0 04 5]-:/^, F I F 0©if<;^tHLr Fbx?r#tB 

^^20. F I F otiit)iyy4<)imniiim2m.:>F i fo 
K^UiL-r Fu;^»ttiSBi8^aorff%*3n§„ 

[0 04 6] ^^3#:t;^^'■;'?17K. RAKESffgU^^ 

il5i$^rMail20(Ctli^L. M5>fl20B. ;ftP/^•X© 

i©M^^©tHt-S„ c©^53-g20©ffi^ttSl;WtcK 
lt:*5*s, /^•:?;©^f3#;^*1f6^L/!:i»^(cB. ^ti 

fCdump clock^S 2i'Oyi>'^dump 

[0 047] F I F Ozyyti)l'mWliim2Ht. ^5>IS20 

©ffi^^^a^j'-rSo coa^jfiitt. RAKF^mm^ib 

tc&s„ F I F0>'>jt^';Ui^»aigE2itt, S#/^•;^©* 
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[0 04 8 ] F I FOR^tHLT KUX»ttig|5l8tt. F 

^m^m^L {c©Mrttmoduio 8) . ij'^y^m.^ 
ffl^^iE^t^JLr Fuxiur^F i FOiea-iecCcm 

t!^h. ^Lr, #F I FOl6a-15c-C!i, -eoffl>rt 
it^tflLT FUX{ctSlft5tiri^^S:fi>'>;l^;l'?r>'> 10 

F I FOCDK^tHLtSS^TKUXB, FIFO^^fflL 
T K U X fflgpis© * -if > ffl f C >Pf jS^ § |^-©fii i 

[0049] CC^JjSKJ; , !7JII«^rii> 
Ogff F I FO'»5i^;l'^ffig|52i©|gffl 

-SSt;-, F I F0{C|gtt3tirffi.;^J?ti&li„ ^Ltr, 
^ro^^•x©>;^l^-r■?)§:^iv>*;^7:)^F i FOtctMflS 
n/caa, iH]-©^^g>;^ii^{iiLr Fux^^^ii^^Eii^ti. 20 

[ 0 0 5 0 ] S /c, SS^H-Ctt. 
©»»!i^>B> t,^-rn4>dump clocl^fCF I FOfC 
^Stt5ns©-c. l^liK. |l|-©ffi?r^K*tt}OTKU>^ 
*^6©K^tflO*5nJtgi!^i:S„ 

[0 0 5 1 ] Sfc, /^•;^©^0m3&^^L. 

«^fCS. ^^Ii20©tfi^j/!)^2tcf^f3, F I FO!y>*' 
;vi?»ttiSI52i©ai*i^;0s 2 4^ D . F I F O If ^ EH 0 r 

FU;:^#tBgRl8©*'^>i?faAi2ji^, FIFO©ffl^+ 30 

[0 0 5 2] C©;^6\ F I F 0©TOt5:ig^^E±iUiS! 
i/5^-i^0^Cl^i, F I F0©fStti(BW|iI/c*^6. F 

I Fo*3:^-w^'-■7^-■r■sc:i^i:^c€.3a3, c©rFu 

^©SlJffl)#^rB. C^L/cWJ^^L^ct^o 

[0 0 5 3] C©i^, F I FO>'>jf;';Hfe»tlig|52l3ii^ 

6tU;ti§tisfiB, #F I Fo©-en-enjt(^6tii^sn 
^■Sfr>>^pjL'©ii:?:7KLri^s„ -0^13, fifo;> 
>^H;Hi:gtflgP2itt, §F I FO/5^6>'>^;L'^^jagPfc 
W>ti-Stii>>'y^^)m^UWiLXi^^i,ct^cUi,. 40 
[0 0 5 4] C ©J; -5 ic. C©*iiff$il©M<fSrii, 
^s^>-•i<';Kct>fc^/^•><©)ffilM*3*f^ , ilK/>*x©W 

[0 0 5 5 ] (US (Dwrnm) (ommmoc d 

[0 0 5 6 ] ccaftaa. H3K^i^-rj;5K, sml 



-zmmimmxm^^w^h . *© i * ©itsii^^.^^ijtc 

WitST 5 a-^lT^ - 5? € L. r itsi^pv' > 4^ ;i ^ffl^ 
■r^SAffl1ttti§l324i^«^rfcf). il^^PII^R 

tt. RAKE^^fa5©3I^K;tS!3f^' 5>^^i|HliWLr6 4 

a'3©i:s^f-^i>£^^fe-r5it3ti?-s^^^fefiioi. 
m-r sss^fi i i § nfcfflMtt»tugi!22 i 

^SfiLTl^S. ^©ffiOSliXB^Ojift^i^bf] 

[0 05 7] c(DmmomAmmm.mmmm\m^ 

(«:^©^^6 43ii3) ©^^•^^->i, >'>=i^- 

[0 0 5 8] fflM#tti^P22tt. t<.^tdmm^. m 

'X. m.izimW^M2A{cWit)L . gAfaMtHSP24B. ^© 

Mffl*. r#ffl»aiSP23^s^aiLfcHffliit»5-r5„ ^ 

-e©f^^»cm-r saw- i?" 

4©its#-^©i':3©^f^f->!&^e)6 tr-:; V(om.nf-~ 

^f4-«WK??iSt?^S©-C. «F-^S^JA51^tflt?^n« 

[0 05 9 ] mm^m>2Axm.nT-^*mh^^ 

i. fflMffl»fflgP22B, a^3©^^•^?"->©tlMtt»t^^ 

[0 0 6 0] tfc. ;gAli^a]g|324B. ^r©tf^is^iJ 
^ ^ ^ - > ^a6\.^xm\mh<Dmmmiimm ^ ^ci^^^ 

[0 06 1 ] mmnmmu. ^mmmmcamm^ 

9 mn^ntj: -5 i i 4> tc. ^©«7^ffl^P^fii»tUgP23K 

mimwmmt brmmt^. 
[0 06 2 ] t c6x\ &immmmmAi 0 i iCcs© 

[0 06 3 ] c©J;^>{c. C(Dmmic<i^tiit. ^X(DJ-< 

ttj:^(Dx\ mii^m > > 'i^vi/ ©aii^?iafi4;*cipsf c ij 
[0 064] (114 (Dmmmm) 114 ©nwjsir'tt. 
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[0 0 6 5 ] comm^&mi^mmnuu. h4cc7j^ 
'0^>rmmtm»Wf29t . giffi©M^f ^ 5 > i^-^m 

tilt- 5 * '^7 > 26i , SiEWKHffl^r^St-SP^fiSlja 

tfiL. ^©it©[e3^^^-^l.^^|J^c>^J^:;t-sa^r-^^?: 10 

[0 0 6 6 ] CCDa^i«CD»^^1:H5©:7^-g^■c-^ 
[0067]Xf--;'7'l: >'>!i<";l/^J?gffl3&iA;^J-r-S 

3^ 3 ti ® ^^^rJ©./^• 4? > i > Ji^^RS 

fli i ©fflU a „ iin > ^Jb^lSffljO^ n PAti 
ti>tV (-3*13, nlMMKb/c-oT) 'ff& (n«it 20 

[0068]Xf-;-7-2: ftAffl*^aig|525tt. 

27icmn. mmmmm27&. com^mconmrnmic^ 

[0 0 6 9 ] :^T'yf3 : 'XiCiyyji^)i^}&mffiAti-r 

•Si. SeS28RE>'a^29{*. iiK#^^*S22>{p6 

ffliOtSM^^i*. a^^ftAfi*lttlSI325Ktti^-r 

■So 30 
[0070] ^AfIMUigB25». ^©^^J- 

^m^m mmm) 'k^m^t. 

7.t'jv'^ ■.m.-mmm>2%x. ^(Dm^mmm^ 

fc. mm-mmjm%m<m.. ^'5©ff-s^?^?ij'ff-> 
cc^^ -r s ffiMfi»tii 4 f#±-r „ 

[ 0 0 7 1 ] :7*5 : :7*4 icfcl^T, Wi^ 
L) B, ^»ll28RU'1»^3-fl29B. ^r0^f-^.^^J/^•^? 40 

[ 0 0 7 2 ] Xf--:, 7-8 : ^O^lffl • ITiEgPsott, mtS 

7-,t'jv'\^: m\mmm /a , > 2 6^ u r l 



«fI3¥ 11-331124 
14 

[0 07 3 ] ^-'g : •:/:?"8(cfci^r. m^iii 

mh^iiui^m-^mt. mm%m^27\t. *'?>$26^ 

[ 0 0 7 4 ] ;^ r :7'io : > ^?26!03^SfflKjiLfc 

;?^-f y ^^12 : m\m d t /ctt«^3--rS„ CtiKP^tt^tU 
©SS*i«fe-cf^tBll3L lia^riM Lr M»?riiM 
-r-5fcJ6-e*s. sfc, *'?>3'26^i";T-rs. 
[0 07 5 ] tj^yif2(,^m\m%mms.^ 

[0 07 6 ] c©<±: -5 c©||W5ii©aff«rii. 
[0 07 7 ] 

mm(omm] «±©I^h;3:^)^6H|?6A^&J;5K, :$|6HJ5 
©c DMA:;^s;iiff«tt. ^^^xr^i3^ci5!>'>#■;^^cs^ 

[0 07 8 ] ^fc. sftji^-e. mmh^-^^om^m 

[ 0 0 7 9 ] ifc. mmmfiS.vmtm^mn^m^^ 
mmr^ctffiv^. ttc. ^©mcffiffl-rsMW^m 
icmmfmicmmt 1. c i k j; «3 , i«fflK©«^5&a^ 

[Elm©ffl#^ciKBj1] 

[n 1 ] ^^mnom 1 ©iiM5»jcctett?,c dma:??^ 
aft«©sftgp©ii,is^7^^-r7'n ^m. 

[ H 2 ] ©H 2 ©^MJ«sJcfc W § SfiSBO^A 
J;t-^s!J^ 5 > i:^$iJfpgB©7P 
[US] *^|§0||3 0*MJ^Ktetf.SCDMA:^S 

[MA] *^BJ3©®4©^M5SECcfeWSSffg|I©i:3£ 

[ gi 5 ] n 4 (Dmmmm<Dm.^^muni&m(Dn\'^^^^ 

[06 ] fi^*©4[:*C DMA*^aMi^©^n i'Hr 

1 te^^gp 

2 a ~ 2 c IHIIBiS^jtffifjSD^'n > y 3 - K j£ffiftgp 

3 a - 3 c it3i)S^jtKfjRD^n > y n - K j^ffiftgp 

4 3-4 0 ^(jSSP 

5 ci>i^3--F^g^S 

6 FIFOz-i'-^^T 

7 i^>^';b^)jSg|5 

8 ^fuvd'^'m 



«fia¥ 11-331124 



9 


F I F OtlJffllSP 


* 24. 


2 5 m.±\m\\iu 


10 




26 




11 




27 


mmmmm 


12 




28 




13 




29 




14 a 


~14c lll©*'i'>:5? 


30 




15 




31 




15a 


~16c FIFO 


32 




17 




33 




IS 


F I FOK^ttiLTKU;^eag[! (S2CD*'?> 


10 34 




it) 




35 




19 




36 




20 




37 




21 


F I FOtii;^Jv'>^';l'^tl}gp 


38 




22 




39 




23 




* 






Lau*aniHg- [au*it. iri« | 



(10) 



11-331124 



[03] [05] 




(11) 



11-331124 




